Modification of the thermodynamic properties of the electron-transferring groups in mitochondrial succinate dehydrogenase upon binding of succinate.
The redox properties of the covalently-bound flavin and of the tetrahedral iron-sulfur center S1 of succinate dehydrogenase were studied as a function of the binding of different ligands to the enzyme. The midpoint potential of both flavin and S1 increases by some 200 mV when protein binds succinate to a site having Kdsucc = 0.8-1.0 mM, thus different from the substrate binding site. Succinate binding increases the potential of the oxidized flavin/semiquinone half-cell more than that of the semiquinone/reduced flavin one: this results in higher semiquinone formation with increasing succinate. Malonate and fumarate appear to mimic, in this regard, the effect of succinate. The increase in midpoint potential of S1 upon binding of dicarboxylic acid is related to an increase in hydrophobicity of the cluster environment. The possible molecular basis for the modulation of the flavin potential is discussed together with the significance of this shift on the catalytic behaviour of the protein.